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1) An interesting nodulation response of soybean cultivars to Bradyrhizobium 
japonicum strain S32 . 
Slow-growing Bradyrhizobium japonicum strain S32 formed effective nodules 
on tap and lateral roots of Glycine max cv . 'Kitamusume'. In contrast , strain 
S32 formed a few large nodules with pink interior and sever al small nodule-
like structures only on the lateral roots of ' Toyosuzu ' cul tivars. Although 
acetylene-reduction activity was detected in the nodules of Toyosuzu , the top 
of the plant showed no response. A color difference between the two cultivars 
with S3 2 was observed 25 days after seeding and inoculating. 
The same r esponse as that shown by Toyosuzu with S32 was observed in 16 
among 39 S32-inoculated cultivars. Thirteen of the 16 cultivars that showed 
ineffective response to inoculation with S32 were resistant to soybean cyst 
nematode, and the other three were susceptible. On the other hand, 18 of the 
23 cultivars that showed effective responses were susceptible to soybean cyst 
nematode, while the other five were resistant. This suggests that the re-
sponse of cultivars with S32 is correlated with resistance t o soybean cyst 
nematode (Table 1) . 
Strain S32 was isolated from a nodule of a Japanese cultivar 'Okuhara-
daizu ' at Nakashibetsu-cho, which is located in the mos t northeastern dis-
trict of Japan. 
When the bacterium isolated from a large nodule of Toyosuzu inoculated 
with S32 was reinoculated to Toyosuzu, nodules were formed on bo th tap and 
lateral roots. The nodules had pink- red interior and exhibited acetylene-
reduction activity. The plant was dark green and healthy in appearance. 
To confirm this interesting response, i sola tion and inoculation tests of 
S32 were carried out. The results are shown in Figure 1 . 
1. Strain K(t) was effective in Kitamusume (Response reference number 3) 
but was ineffective in Toyosuzu (4,17). Strain K(l) was ineffective 
in Toyosuzu (5,18) . Strain K(t) and K(l) were isolated from tap and 
lateral root nodules of Kitamusume with S32, respectively. 
Strain T(l) was effective in both Kitamusume and Toyosuzu (6,7,19). 
It was isolated from a lateral root nodule of Toyosuzu with S32. 
2 . Strain K(t)K(t) and K(t)K(l) were ineffective in Toyosuzu (10,11). The 
former was isolated from a tap root nodule of Kitamusume with strain 
K(t) and the latter from a nodule of a lateral root of Kitamusume with 
s train K(l) . On the other hand, strain K(t)T(l) was effective in Toyo-
s uzu (12) . Strain K(t)T(l) was isolated from a lateral root nodule in 
Toyosuzu with strain K(t ) . 
3 . Both strain T(q)K(t) and T(l)K(l) were effective in Toyosuzu (13,14) . 
These strains were isolated from tap and la t e ral root nodules of Kita-
mus ume with strain T(l). 
Strain T(l)T(t) was ineffective in Toyosuzu (15) but strain T(l)T(l) 
was effective in Toyosuzu (16,35). The former s tra in was isolated 
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Fig . 1. S c hemati c dia g ram in nodulation r esponse of two soybean .cuitivars , Toyosuzu and 
Kitamusume, i n oculate d with 5 32 . 
Not e : ===:>::Inocul ation, --+:oi solat i on, (t) =a root , Cl)=Lateral root , T=>Toyosuzu , 
KcKitamus ume , () =~ffective r espon se , sineffective response , *=Response reference 
number . 
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Table 1. Nodule number, nodule dry weight, acetylene-reduction rate and color of top 
inoculated with strain S32 
Nodule number Nodule dry 
Acetylene reduction 
weight (mg) rate (µmg/hr) 
Tap Lateral Tap Lateral Per Per gram of 
Cultivars r oo t root root r oo t plant of nodule 
Effective 
Kitamusume 26 66 106 141 29 . 9 . 63.6 
Kitakornachi 21 33 181 69 7.3 29.2 
Tokachi-nagaha 13 47 102 84 12 . 2 66.1 
Lee 16 62 122 91 17 . 1 80.8 
Custer 10 38 108 101 9.6 45 . 8 
Ineffective 
Toyosuzu 0 6 0 20 1.3 63.4 
Suzuhime 0 5 0 30 0.6 18.6 
Kitakomachi 0 4 0 14 1. 3 30 . 4 
Peking 0 5 0 11 0 . 3 25 . 1 
Pickett 71 0 5 0 75 1.3 16.8 
a+++ indica tes dark gr een leaves , - indicates yellow or light green leaves . 
bs = susceptible , R = resistant. 
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from a t ap root nodule of Toyosuzu with s tra in T(l) and the latter 
from a la t eral root nodule of Toyosuzu with str ain T(l). 
4 . The following eight strains were also found effective in Toyosuzu, 
namely: K(t)K(t)T(l), K(t)K(l)T(l) , T(l)K(t)T(t), T(l)K(t)T(l) , 
T(l)K(l)T(t), T(l)K(l)T(l), T(l)T(t)T(l) and T(l)T(l)T(l) . Strains 
K(t)T(l)T(l), K(t)T(l) and K(l)T(l ) were ineffective in Toyosuzu. 
These results suggest that strain S32 forms effective nodules on Toyosu-
zu when the strain is isolated from a lateral root nodule of Toyosuzu that 
has been already inoculated with S32 . 
We are preparing a genetic analysis of this nodulation response between 
Toyosuzu and Kitamusume with S32, and molecular analysis of plasmids of bac-
teria isolated from lateral root nodules of Toyosuzu inoculated with S32 . 
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